Searching PAJ 



Page 1 of 2 

Rec'd#YPT0 15 JUN 2005 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-123871 
(43)Date of publication of application : 08.05.2001 



(51)lnt.CI. 



F02D 41/38 
F02D 1/02 
F02D 41/04 
F02D 45/00 



(21) Application number : 11-301318 

(22) Date of filing : 22.10.1999 



(71) Applicant : NISSAN MOTOR CO LTD 

(72) lnventor : UEHARA TETSUYA 

ITOYAMA HIROYUKI 



(54) CONTROL DEVICE FOR DIESEL ENGINE 

(57)Abstract: 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the diesel power plant characterized by having a means to detect a 
combustion noise in the diesel power plant which performs pilot injection and the Maine injection of 
a fuel by the operating range, a means to distinguish the combustion noise by pilot injection, and a 
means to amend the pilot injection quantity based on the combustion noise by pilot injection. 
[Claim 2] It is the control unit of the diesel power plant according to claim 1 which carries out loss- 
in-quantity amendment of the pilot injection quantity when the combustion noise by said pilot 
injection is louder than the 1st reference value, and carries out increase-in-quantity amendment when 
small. 

[Claim 3] It is the control unit of the diesel power plant according to claim 1 which is equipped with 
a means to distinguish the combustion noise by the Maine injection, carries out loss-in-quantity 
amendment of the pilot injection quantity when the combustion noise by said pilot injection is louder 
than the 1st reference value, and carries out [ same ] increase-in-quantity amendment of the pilot 
injection quantity only when than a reference value, and the combustion noise by the Maine injection 
is louder than the 2nd reference value. 

[Claim 4] It is the control unit of the diesel power plant according to claim 1 which is equipped with 
a means to distinguish the combustion noise by the Maine injection, carries out loss-in-quantity 
amendment of the pilot injection quantity when the ratio of the combustion noise by said pilot 
injection to the combustion noise by said Maine injection is larger than the 3rd reference value, and 
carries out increase-in-quantity amendment when small. 

[Claim 5] Amendment of said pilot injection quantity is the control unit of the diesel power plant of 
any one publication of four from claim 1 performed for every gas column. 
[Claim 6] The control unit of the diesel power plant of any one publication of five from claim 1 
which prepares the acceleration sensor which measures the exciting force of the engine by 
combustion as a detection means. of said combustion noise, and detects a combustion noise from the 
peak value or the mean square value of this sensor output. 

[Claim 7] The control unit of the diesel power plant of any one publication of five from claim 1 
which forms a cylinder internal pressure sensor as a measurement means of said combustion noise, 
and detects a combustion noise from the differential value of this sensor output, or a 2 times 
differential value. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the diesel power plant which 

carries out pilot injection. 

[0002] 

[Description of the Prior Art] Performing pilot injection as one approach for reducing the 
combustion noise of a diesel power plant and vibration from the former is known. The fuel injected 
from preliminary combustion being performed by pilot injection and Maine injection being 
performed there burns in the condition with few ignition delays, and combustion moderate on the 
whole realizes it. 

[0003] The engine exciting force based on combustion is measured by the acceleration sensor from 
the purpose which ensures effectiveness of this pilot injection, when the peak value of this detecting 
signal is larger than a predetermined value, it judges that a combustion noise is high, and the quantity 
of the pilot injection quantity is increased, and the proposal which controls that the rise of a firing 
pressure is performed steeply is made (refer to JP,7-12002,A). 

[0004] The upper limit is set that make it whenever [ crank angle ], set it as each range of the 
predetermined include angle after TDC as timing which detects the output of an acceleration sensor 
from an include angle predetermined from TDC, or the predetermined include angle in front of TDC, 
and this detects the vibration level of combustion, the quantity of the pilot injection quantity is 
increased when a combustion noise is high, however the pilot injection quantity does not become 
excessive. 
[0005] 

[Problem(s) to be Solved by the Invention] To the amount required with the optimal pilot injection 
quantity of a fuel, even if many [ too few and / too ], a combustion noise gets worse. It is not 
desirable to be because for the original effectiveness which makes the standup of initial combustion 
of the Maine injection slow not to be acquired, when too few, and for a loud combustion noise to 
occur by combustion of a fuel by which pilot injection was carried out, when many [ too ], and to 
increase also from a smoke or a fuel consumption improvement beyond the need. 
[0006] However, in the above-mentioned conventional example, since the combustion noise has not 
judged what is depended on pilot injection, and the thing to depend on the Maine injection, in the 
case of the combustion noise by the excess of pilot injection, a rather loud combustion noise will be 
produced by the increment in the pilot injection quantity. 

[0007] It is possible to set up low the upper limit of the pilot injection quantity described above in 
order to prevent this. 

[0008] From there being little pilot injection quantity as compared with the Maine injection quantity, 
and the pilot injection quantity becoming very small with the engine of small displacement 
especially If it is very difficult to control correctly the pilot injection quantity used as the very small 
stroke range of a fuel injection valve and the variation for every gas column of the pilot injection 
quantity and the effect of aging are taken into consideration Since it will be regulated before pilot 
injection reaches a required value, in order to reduce the combustion noise by the Maine injection if 
the upper limit of the pilot injection quantity is low, sufficient effectiveness for reduction of a 
combustion noise may be unable to be demonstrated. 
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[0009] This invention is enabled to always control a combustion noise below on target level by 
having been proposed in order to solve such a problem, distinguishing the combustion noise by pilot 
injection at least, and controlling the pilot injection quantity based on this. 
[0010] 

[Means for Solving the Problem] 1st invention is characterized by having a means to detect a 
combustion noise in the diesel power plant which performs pilot injection and the Maine injection of 
a fuel by the operating range, a means to distinguish the combustion noise by pilot injection, and a 
means to amend the pilot injection quantity based on the combustion noise by pilot injection. 
[001 1] When the 2nd invention has a combustion noise louder than the 1st reference value by said 
pilot injection in the 1st invention, loss-in-quantity amendment of the pilot injection quantity is 
carried out, and when small, increase-in-quantity amendment is carried out. 

[0012] The 3rd invention is equipped with a means to distinguish the combustion noise by the Maine 
injection, in the 1st invention, when the combustion noise by said pilot injection is louder than the 
1st reference value, loss-in-quantity amendment of the pilot injection quantity is carried out, and 
only when than a reference value, and the combustion noise by the Maine injection is louder than the 
2nd reference value, increase-in-quantity amendment of the pilot injection quantity is carried out 
[ same ]. 

[0013] The 4th invention is equipped with a means to distinguish the combustion noise by the Maine 
injection, in the 1st invention, when the ratio of the combustion noise by the pilot injection to the 
combustion noise by said Maine injection is larger than the 3rd reference value, loss-in-quantity 
amendment of the pilot injection quantity is carried out, and when small, increase-in-quantity 
amendment is carried out. 

[0014] The 5th invention performs amendment of said pilot injection quantity for every gas column 
in the 1st to 4th invention. 

[0015] In the 1st to 5th invention, the 6th invention prepares the acceleration sensor which measures 
the exciting force of the engine by combustion as a detection means of said combustion noise, and 
detects a combustion noise from the peak value or the mean square value of this sensor output. 
[0016] In the 1st to 5th invention, the 7th invention forms a cylinder internal pressure sensor as a 
measurement means of said combustion noise, and detects a combustion noise from the differential 
value of this sensor output, or a 2 times differential value. 
[0017] 

[An operation, effectiveness] In the 1 st and 2nd invention, whether the absolute magnitude of the 
pilot injection quantity is very small by amending the pilot injection quantity based on this since it 
judges whether it passes over whether there is too much pilot injection quantity few from the 
combustion noise by pilot injection, or injection variation and aging are in a fuel-injection injector, 
an engine combustion noise can be reduced often [ precision ] and efficiently so that it may always 
become below target level. 

[0018] In the 3rd invention, since increase-in-quantity amendment of pilot injection is not performed 
when the combustion noise by the Maine injection is smaller than a reference value even if the 
combustion noise by pilot injection is smaller than a reference value, aggravation of the fuel 
consumption and the smoke which are produced when the pilot injection quantity is increased is 
avoidable. Since it is satisfactory from the total noise if the combustion noise by the Maine injection 
is small, the disadvantageous profit is made as small as possible by controlling the pilot injection 
quantity. 

[0019] In the 4th invention, since the pilot injection quantity is amended based on the ratio of the 
combustion noise by pilot injection and the Maine injection, when the attaching position of an 
acceleration sensor, a difference of engine structure, or each rate sensor is communalized, even if the 
oscillating transfer characteristics by the combustion for every gas column differ, the combustion- 
noise ratio of each gas column can be grasped correctly, and accurate amendment control is attained. 
[0020] In the 5th invention, also when there is variation in fuel oil consumption between gas 
columns, the combustion noise of each gas column can be reduced certainly. 

[0021] By 6th invention, the noise of exaggerated oar can be reduced by reduction of the intermittent 
noise being attained from the peak value of an acceleration sensor by asking for a combustion noise, 
and asking from a mean square value. 
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[0022] In the 7th invention, since a combustion noise is calculated from the differential value of the 
output of a cylinder internal pressure sensor, or a 2 times differential value, effect of a mechanical 
engine oscillating component can be lessened, and a combustion noise can be detected with a 
sufficient precision. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0024] In drawing 1 , injection supply of the fuel is directly carried out from an injector 2 into the 
cylinder of an engine 1. In this example, it is the common-rail method which **** a high-pressure 
fuel, and the fuel pressurized by high pressure pumping 3 is once stored in a common rail 4, and, as 
for the supply network of a fuel, this is led to an injector 2. An injector 2 performs fuel injection, into 
1 cycle, is carrying out multiple-times closing motion, and can perform pilot injection and Maine 
injection by opening and closing a solenoid valve 5. 

[0025] As shown in drawing 2 , the high-pressure fuel from a common rail 4 is led to an injector 2 
through an oil way 12 at the nozzle room 13 and the oil pressure room 14. The oil pressure room 14 
is opened and closed by the solenoid valve 5, and if a solenoid valve 5 opens, a pressure will decline. 

[0026] If the nozzle needle valve 15 is arranged at the nozzle room 13 and this carries out a lift, a 
nozzle hole 17 will be opened and a high-pressure fuel will be injected in a gas column. When the 
effective area of diaphragm is set up more greatly than the nozzle needle valve 15 and the solenoid 
valve 5 of the oil pressure room 14 has closed the nozzle needle valve 15 and the oil pressure piston 
16 which moves in one, the force of the direction of clausilium became larger than the force of the 
valve-opening direction, and the nozzle needle valve 15 has closed the nozzle hole 17. 
[0027] If a solenoid valve 5 opens, the pressure of the oil pressure room 14 will fall, the force of the 
direction of clausilium becomes weaker, a lift is carried out with the pressure on which the nozzle 
needle valve 15 acts, and injection of a fuel is performed. 

[0028] In addition, since high pressure is led to the oil pressure room 14 through orifice 14a, the 
pressure of the oil pressure room 14 when opening the solenoid valve 5 is maintained by the pressure 
lower than the nozzle room 13. 

[0029] To a control unit 6, the rotational frequency signal Ne from an engine speed sensor 7, The 
accelerator opening (load) signal Acc from the accelerator opening sensor 8, the fuel pressure signal 
Cp from the common-rail-pressure force sensor 9, While Signal theta etc. inputs [ whenever / crank 
angle ] whenever [ from a sensor 10 / crank angle ] and controlling the discharge quantity of high 
pressure pumping 3 based on these to become engine rotation and the common-rail-pressure force 
beforehand set up according to the load Energization control of the solenoid valve 5 of an injector 2 
is carried out so that it may similarly become the fuel injection timing and the injection quantity 
which are set up according to an engine load and rotation. 

[0030] The fuel injection from an injector 2 consists of pilot injection and Maine injection in the 
usual operational status, and the fuel oil consumption decided by the engine load and the rotational 
frequency turns into a total amount of both [ these ] injections. In addition, fuel oil consumption is 
decided according to the resistance welding time and the common-rail-pressure force of a solenoid 
valve 5, and is controlled according to the resistance-welding-time map beforehand memorized by 
the control unit 6. 

[003 1] The acceleration sensor 1 1 for detecting an engine combustion noise (vibration) to a cylinder 
block of an engine 1 is attached. The detecting signal according to the exciting force by combustion 
is inputted into a control unit 6. It is based [ whenever / this and crank angle ] on a signal whenever 
[ from a sensor 10 / crank angle ]. Distinguishing the combustion noise by pilot injection, and the 
combustion noise by the Maine injection, by judging each combustion expressions of noise, these- 
corresponding and amending pilot injection, it controls so that a combustion noise and vibration 
become below the set point. 

[0032] Now, when there is much pilot injection quantity, the rate of fuel injection in few times, a 
heat rate, and an acceleration-sensor output are shown in drawing 3 , respectively. 
[0033] Although the heat release by pilot injection will decrease and a combustion noise will also 
decrease if the pilot injection quantity is reduced, the initial standup of the firing pressure by the 
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Maine injection performed after that becomes steep, and the combustion noise by the Maine 
injection tends to increase. 

[0034] Although the combustion noise by pilot injection will become large if the pilot injection 
quantity is increased, combustion of the Maine injection becomes loose and becomes possible 
[ reducing the combustion noise by the Maine injection ]. 

[0035] The contents of control of the pilot injection performed by the control unit 6 are explained in 
detail according to the flow chart of drawing 4 . 

[0036] It judges whether a service condition is in a pilot injection field as contrasted with the map 
which reads theta whenever [ engine-speed Ne, Load Acc, and crank angle ] at step SI, and is 
subsequently beforehand set up based on these at step S2. 

[0037] When judged with it being in a pilot injection field, it progresses to step S3, and when 
whenever [ crank angle ] is in pilot injection range of inflammability, i.e., the range between a pilot 
injection initiation stage and the Maine injection initiation stage, peak value Gpmax of the output of 
the acceleration sensor 1 1 with the combustion noise by pilot injection and correlation is read, and 
step S4 compares this reading value with the reference value GpO according to that service condition 
memorized beforehand. 

[0038] When Gpmax is larger than GpO, it judges with the pilot injection quantity being excessive, 
and loss-in-quantity amendment of the resistance welding time ETp to the solenoid valve 5 for pilot 
injection is carried out as ETp=ETp-dETp at step S5. And as it becomes this amended resistance 
welding time ETp at step S6, the pilot injection quantity is controlled. 

[0039] On the other hand, it judges with what has the pilot injection quantity few when Gpmax is 
smaller than GpO by step S4, and increase-in-quantity amendment of the ETp is carried out as 
ETp=ETp+dETp at step S7. 

[0040] In addition, when it is judged at said step S2 that there is no service condition in a pilot 
injection field, control is ended as it is. 

[0041] In the range of inflammability by pilot injection, the maximum of an acceleration-sensor 
output with the combustion noise by pilot injection and correlation is compared with a reference 
value. Thus, when larger than this Although it judges with what has the large noise by pilot 
combustion, and the pilot injection quantity is reduced, and the noise by pilot combustion is small 
when small, only the part is judged as possibility that the noise by the Maine combustion will 
become large being high, and increases the pilot injection quantity. 

[0042] Even if this judges correctly too little [ a thing with excessive pilot injection, or ] and 
variation and aging are in the injection quantity of an injector 2, the pilot injection quantity can 
always be correctly maintained to an optimum value, and a combustion noise can be reduced 
effectively. 

[0043] Next, other operation gestalten are explained according to the flow chart of drawing 5 . 
[0044] In addition, it will explain focusing on a different part from drawing 4 , and when it is judged 
that a service condition is a pilot injection field, peak value Gpmax in case whenever [ crank angle ] 
is in pilot injection range of inflammability, and peak value Gmmax when being in the Maine 
injection range of inflammability are read from the output of the acceleration sensor 1 1 at step S23. 
In addition, let the Maine injection range of inflammability be the range whenever [ crank angle / 
until combustion is mostly completed for example, from the Maine injection initiation stage ]. 
[0045] And as compared with a reference value GpO, when larger than a reference value, the quantity 
of the pilot injection quantity is decreased by making the resistance welding time ETp to the solenoid 
valve 5 for pilot injection into ETp=ETp-dETp like [ in step S25 ] the above for Gpmax at step S24. 
[0046] On the other hand, when judged as the larger time than a reference value GpO at step S24, if 
peak value is large in peak value Gmmax in the Maine injection combustion as compared with the 
reference value GmO, the quantity of the pilot injection quantity will be increased at step S27 by 
making the resistance welding time of the solenoid valve 5 for pilot injection into ETp=ETp+dETp, 
but when peak value is zero or less reference value Gm, the quantity of the pilot injection quantity is 
not increased. 

[0047] Thus, with the gestalt of this operation, even if too little [ the pilot injection quantity ] is 
judged at step S24 smaller than the noise standard value over combustion by pilot injection that is, 
combustion by the Maine injection at that time does not dare perform increase-in-quantity 
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amendment of the pilot injection quantity at the time of below the reference value of the Maine 
combustion noise. From a viewpoint of a fuel consumption improvement and smoked reduction, 
little direction of pilot injection is good, and when having not reached the level from which a 
combustion noise poses a problem about both pilot injection and the Maine injection for this reason, 
it shall not increase the quantity of the pilot injection quantity. 

[0048] The flow chart of drawing 6 explains still more nearly another operation gestalt. 
[0049] With the gestalt of this operation, if peak value Gpmax and Gmmax of an output of the 
acceleration sensor 1 1 are read in the range of inflammability by pilot injection and the Maine 
injection, respectively at step S33, it asks for the ratio GR of peak value Gpmax to peak value 
Gmmax as GR=Gpmax/Gmmax at step S34, and compares with the set point GRO which set up this 
GR beforehand at step S3 5. 

[0050] And the quantity of the pilot injection quantity is decreased like the above at step S36 at the 
time of GR>GR0, i.e., when the ratio of the flammability peak value according to pilot injection to 
the Maine injection is large, and when [ same ] a ratio is small, the quantity of the pilot injection 
quantity is increased at step S37. 

[005 1] The combustion noise by pilot injection can be lowered by reducing the pilot injection 
quantity, when the ratio to the peak value by the Maine injection of the peak value of the combustion 
noise by pilot injection is larger than the set point, and combustion by the Maine injection can be 
reduced by increasing the pilot injection quantity, when the ratio of the peak value by the Maine 
injection becomes large conversely. 

[0052] Thus, if amendment control of the pilot injection quantity is carried out in quest of the ratio of 
the combustion noise by pilot injection and the Maine injection, with the configuration of the 
attaching position and cylinder block to the cylinder block of an acceleration sensor 1 1 etc. Like 
[ when the transfer characteristics of the vibration from each combustion gas column differ, or when 
one acceleration sensor 1 1 detects vibration instead of forming an acceleration sensor 1 1 in each gas 
column ] Since it asks for the power ratio of the combustion noise in each gas column even if a 
difference is in the absolute value of a sensor output between gas columns, a combustion noise is 
detectable with a precision sufficient about each gas column. 

[0053] In judging a combustion noise from the output of an acceleration sensor 1 1, in the gestalt of 
each above operation, the peak value of an acceleration-sensor output or the mean square value of an 
output is employable. In this case, what is necessary is for correlation with a combustion noise 
intermittent in the former to be high, and just to choose by which combustion noise the latter lowers, 
since the combustion noise of exaggerated oar and correlation are high. 

[0054] Moreover, an acceleration sensor 1 1 is formed for every gas column, or can take charge of 
two or more gas columns by one acceleration sensor 11. 

[0055] Moreover, since not only the exciting force by combustion but a vibration [ mechanical 
others ] is inputted into an acceleration sensor 11, in order to separate vibration correlated with 
combustion, you may make it judge the sensor output through the band pass filter which detects only 
the frequency region of vibration by combustion exciting force. 

[0056] In order to judge a combustion noise furthermore, a cylinder internal pressure sensor can be 
formed, cylinder internal pressure can be measured, the differential value of this cylinder internal 
pressure and a 2 times differential value can also be used, and a combustion noise can be detected 
with a sufficient precision except for the effect of a vibration [ mechanical also in this case ]. 
[0057] As for this invention, it is clear that various modification can make within the limits of the 
technical thought, without being limited to the gestalt of the above-mentioned operation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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